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Abstract of JP2001 330478 



PROBLEM TO BE SOLVED: To provide an 
optical encoder avoiding the situation such that 
an angle error is generated in the electrical 
angle of a lower order signal by the influcence 
of an assembling error, the sensitivity 
irregularity of a photodetector, the illumination 
irregularity of an LED or the like to realize 
detection of high accuracy and high resolving 
power. SOLUTION: The irradiation light 
emitted from the LED 6 is detected by the 
photodetector 700 through a detection track 
5a. A plurality of the cycle signals different in 
phase outputted from the photodetector 700 
are averaged to set off an offset error and a 
signal amplitude error and these highly 
accurate detection signals are combined to 
obtain absolute position data. 
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&WLxm&tT&ftt i o iz uzx y y hmm 
mm%ftm?n. mriexy •/ h?yt &&mzmm 

$Hm<7)5£36*>UZGT&Am, BP, CP, DP, A' 
i, B'H, C'SE, D' m^ft^iVTVJZmt, 
mflBASf, BP, CSP, DP, A' p, B' P, C 
P, D ' Wry%%*)VT\s4frhZfr?iV£ft%iXhyt 

BUie8f¥^^Hr^TW<^^Api BP. BSftC 
P. CPtDp. DPfcAP^fifflH^n-e 
iim^.ft9 0° +n - 360' (n = 0, 1. 2, - - 
• ) £3:0. ApfcA' P. BfiB' P. CP 

fcC », *5<fcZ>\ DP£D' pcoaffin^^'ixm 
^ftm • 360° (m=0, 1,2, ■ • • ) fcSr&J: 

? tBuia8Pco^-fe/PT^^ fimmztiz z t &mk 
mis i pcogft^r w (±ja«iw{cffi«$^its^ 

huIBx y -y hMcom&m h^vrcoxv hVlcom «!b" 
■y f- fc H-ft -t h Z b £tm t &^;£x >- 3 - 

KflBAP^A' P. BPi; B ' P. CUtC P. fcj: 
t/DPtD' P«. miie^«^l*lgPT'^nm«me<; 

mmA ] is*3Si i?t{iif*JS2tieteo3fe^x 

MlfiAPi; A ' p. BPh B ' P. ClffcC P. ±3i 

lA'DPfcD- p«. mm%ftm?t\-&<vmimm.±xz 
ti?tim%mz&mzmmztix^&z t z&mt-tz 

±^^ya-?\ 

immm 5 ] tt&if 1 ~w^<ii4 wmtifr 1 mzsmco 

3£^5£x y a - y \,zii WX . 

miex y -y hmz. m&m h ? y rtmimmz&wz 

ixim^B^coxv ••/ hWLXh-?X. 

m^ixtzxo -y hmzfe^xftftm^tsxx/gKmir 
t>m\°\L?ctft>t ^zwmmz^mLxmm-n^^. 



mime ] mmi 1 -ii*«4 <omtt.fr 1 Ji^iEmo 

^stx v a - yt,zt5 ^x. 

miix 'J y ^tBffl h 7 -y ?#B&PWcl;:ffi«£ix 

•g>Bt£#tf)Xy -y Mt'i>-:t. 

x y -y h^^^-c-*f(6]L-ciBa$ixSH?ffe^»^fc 
j:t>'^^(c x y . @«rr^x y -y h^mig^^cT) 

[000 1] 

h« 

[0002] 

O-^yx^n-iy'Olf^E-efey. 06 (aXi-fcT) 
BfH^fi!cll. H6 ( b ) ti. xy >y hTOo^nHT'fc 
•g.. Z.cr>J£¥i&u—9 yxyrf-^'ii. iyn-n- 
Xl,\7 | jy^2, 3. *^W4. X'J y NR«5, 
LED(Light Emitting Diode) 6 . S3£*?7. 
h««8^fil^TV^„ 

[0003] xya-yy--xitu, <7'J>/2, 
3 S-^- LT 4>SW4 tfmmS&t Zchi. o (CJR 0 #tt ^ 
^TV^„ Z\CD*gm4lZlt. xy -y hP3«5A>TX0# 

cicoxy -y hP3^5^«. itSfcxy -y h 
<7)?tJ£ h 7 >y ^^CffiS Lfzmmm V?v95 avmi- 

htixa y . x y -y h^iEtcj: y^^Sifi • met 

=5rfc. ^BJffi^T'Xy 7btll 06 (a) X'^ 

■tnmn^. *Jt. 0^L^&<wyi§B#5:xy -y hpq 

[0004] ZC0XV -y hR«5c0^aifflh7-y^5a 

^^-c-*f (pi-r sea k l e d 6 1 ^±m=F i imw.^ 

tl&. LED6li. x.ya-y*r-xicr>ftmz®M% 

ti. m^L%^mm%*ifrLxy°v yhmwL8fri>%zn 
ztixmixz'i?;#mftLx^& . ttz. %ftm^F7 
<±. ^ya-y^r-x i fcjR y#tt ^iifcr y y 

[0005] 07C^*^5t^7O^0^5n-r. 
fiLSWf*^ BJiKct- •& ^i60 etmit T'Sil^Ep 6 
01, 602, 603, 604. 6 0 5 £ffllvT§JBjj-r 
06, 07OT^rfS]{ia-^yx>'rj-rc7)4 J 'C^ 
[Sl6 0 1T^y. ±^-(^(i^ia^rr^6 0 2T'*I>. ^ 

[0006] mz. &ftm=Fi comfct.z^xmw-t 

mi*cD®wkX'*Ltz®m±. Kimt&gft-tJi- 
%7jkL. zcvmnffimzytzftiiiL^^m&z^Lx 
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n*. &}l&&Hi* H7c7)*±ffliJ6fflo^-fe;H l 
-1 6*»4>«WtS*i*3Bfrb^Tl'-f API 0 1 , fc4 
t>\ 07<O*±M6ffliOS3te-fc^2 1~2 6#>£>«J&$ 
fliSft-fe^Tl^f BB20 1. S7cr)£TfflS6<lc7)S 
3frfc/V3 1-3 6*»4»««$<t6«3e-byUrW'^ CS3 
0 1 , fcilf, H7<0*Tffll6fl|tf>£3frfc;l/4 1— 4 6 
36»fe»JSS*l.4S3t-lr/Uri"f DS4 0 1 fcfflttT^ 
ft. 

[0007] S*Ht/W±JSHtBWfc:ii«S *vt V . Rj& 
■^4 20<05g*-byMBI<^©i"Cft4nMfflt«yf-6 1 (El 

14. X»J -y hRS5i7)X'J -y h»tC± ■JifejgSflSffiT' 
£>ft. X'J-y hS5!£ 2* (=2 5 6)iifSJ: 

I(ttt{3 6 0/2 5 6)- 

1C7)S§I1 fc*>4-e2^R • (256/360) 
ft. C<r£R(iRT'&ft^ffifflN5v?O^T&ft. 

[00 08] a. ff, rtiMW&BXrtSakk 

U APk BSWfitBI (0.25P(Sgg|62) ) (4 ( 9 0 + 
«X360)" lc. APkCP^ftfflU (0.5P(ggSI6 
3)) t4 ( 180 + /3X360) * |C, AlftDWffi 
H (0.75P(8B§62+Sggt63)) li(270 + rX36 
0 ) ' fc:, -WiWSr* 4 a fclHB-Tft . 

[0 0 0 9] H7TI4a=/8 = r = 0O«^-t=O«r%TH 
mttimby 7 5 aCOXV y hpwim 
Mf7fP#l^ft3 6 0- fc»JW«WJ«M»fc U 

2 oogft-t/vo i jape ■/ + 6 1 ( = p ) 

3 6 0Jgk-tftk, API 0 l<03Bfrfe/H 6tBS2 
0 l<D^7fc-tr;P2 l<7)gggt6 2 2:0. 25PJ:fS^i; 
KJ:0» API 0 1 kBP2 0 1 tcD&mmi. 9 0" 
Oig^ft ofifflU KR£ $ *t T 4 . itz. API 0 1 
oygHt&V 1 1 b CP 3 0 1 cOgft-teytx 3 1 <7)E£g| 6 3 
* 0 . 5 P kfft £ kfc4 0 „ AP 1 0 1 b Cp3 0 1 

bnimmt. i8o- cr>-mf<m<wmmzmfeztix 

W6. CP3 0 1^)S3t-fe;U3 6i:DP4 0 ltf) 

SKfc-fc/M 1OSE8I6 2&0. 2 5 P fc "Tft <I k £4 

0. CP3 0 1 kDP4 0 1 bcr>m&£\&. 9 0' co« 

o&scoimmzm.feztix^z. zti^^Amioib 
Dg4oit^fifflmi 2 7 0- c»m$&i<7>mamz 

l&JgSftft. 

[0O1O318C, S£3fceDg3frfe;l//-W API 0 

1, BP20 1, CP30 1, DP4 0 1 t>4tA'-?-cOJS 

mu&nm&m&mz^-? . isttjv^, apio 

1. BP20 1, CP30 1. DP4 0 1 COfiV— KfJ 
C**(V ec )j&«««§;h.TtJ 0 . ifc/<>f T*«Rk*o 
T^ft. --fi. API 0 ltf)7V-HB!liiltSS«E38ft 
fflffljiU 0 3i34t^CPU (Central Processing Unit) 
10 0 0**rt»rftEB*L^rV^A/DSaft» (Analog/D 
igitalSSftS) KffiRSfVCtiO. «g£«J±^^ffl»ta 

1 0 3<7)imiz. 7y>vizm&ztLX^&. s 

ft-te/WTW BP 2 0 1 , CP3 0 1 , Dp4 0 1 t30 



Vvti«8MKES3ftffl»fil203. 3 0 3, 4 0 3KS 
353frfe^TW API 0 1 kR«£|IHS«jiy= 
SroT^ft. £;h.&S3fc-fc/l'Tl"r API 0 1<0*SJK 
t/Hl-16, BP20 l<7)#«-tt^2 1— 26, 
CP3 0 \ ^^M)V3 1—3 6, DP4 0 1 
3tfe/U4 1-4 6i4. **t-e*i«JRWt=ifeWfc:«SKS*t 
TV^ft. 

[ooii] m^x. v^ya-ynwtft 

tOUTIHW*. 06(a), ( b ) t^-T4 dfcL 
E D 6 l> >y hPMK 54>«KiJJl 
h77^5a<OX'J-yh fcifii 7 lz$m L 

Ttk-Tft. S3fe*^7(4. SMLfc!SW3K<03t«t:lk« 
LT3fc^8fEfl^Sr{fi:fj-*-ft. 58e*?7*Wi,OM5*8HS 

^t4. H8-c*-r4 a tzmsMEXMms&L 103.2 

0 3, 3 0 3, 4 0 3 TWi.iE^I'Z^mZfL. CPUl 

0 0 o^'rt^-rftia^L^v^A/D^sfci ortD 
ootromiftft. 

[00 12] l29fcrCPU 1 00 OfcBxO&iiXftBuO 
T-^n^JIfi^Sr^-r. NMfcfc v S**?- 7 
mSEft-^^msiimff^^ffl^St 1 0 3, 203. 30 
3 . 4 0 3T3SftUfc*E®^£jj*U mWMX&Kv 
-7 V 3i>a-ycr)®1img.Z^. Affiff-^1 

1 1 teSBt-feA'T w ap i o 1 a^^msSft^-s-m 

ffie^fcSaftLfcfc<0-r*»5, HaMc, Bfflffl-f-2 1 1 
t4^3fe-fe/>Tl^ BP 2 0 1 a»S>*»l£*8H3-^£. Cffi 
ft-f-3 1 1 ttfffcfesl'r W CP3 0 1 *»^>03K«SSfi 
Dffiff^-4 1 1 i4g3frfe/VTl<"f DP4 0 lrt>£> 

ft. 

[0013] itL^STt-fe^TU-f Affift-f- 111, B 
fflft^-2 1 1 , Cfflft#3 1 1 *34tf Dfflft-SM 1 1 (4 
9 . *«D 1 iaWJi^iUffl h 5 -y ? 5 a OX 
U -y h*n JWHt-f J H»Lfc*&t=HS'*-*. Afflfi 
#1 1 l£»|!i:U Afflft-^1 1 1 kBfflft-^2 1 1 
i:«9 0- tOfiffflU, Afflft^-1 1 1 fcCfflfi-^3 1 1 
fc{4 1 8 0° OfifflH. Affift-^ 111k Dffl«^-4 1 

ik<i2 7 0" eomamzGLTts*). wmm<?>%mz 
mm-h b Mmmzir&comR 1045 tc^-r- 1 vx- 
#ft. 

[00 14] 

[ifci] 

1* (0)=X+Y-sin(e) 
1 b (O) =X+Y • jin(S+ 9 0* ) 
ic (O) =X+Y -sin(©+l 80° ) 
Id (O) =X+Y - sin(0 + Z 7 0* ) 

[00 1 5] I* t4Affif|^-l 1 1 . I B t4B«m#2 1 
1 . I c 1 1 . I D (4Dffiff-^4 1 1 . X«4 

A, B, C. Dffiff-^c7)**^7-fe-y h«£E» YJ4A, 

B, C, Dfflft#Oft-^li1iS:-eiX-fil^tTV^ft. i 
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-^OHIlK^^^«m«t LT^Lfct COT'S) 0. 
[0 0 1 6] H£Wt. Tfe^D-^'jxyn-^coxU 

PU 1 0 0 0£A7JU iS?>US*T>imiz£ *)1,B 

wazmemerth z t x-±&m^t %&>vvxmm&. 

[ 0 0 1 7 ] 5fe«±ffifi-f-Afflm-^Ifl . Bffifs^ 

l B . Cfflft-^lc , fcj:t>\ Dffl«#l D £*«!iusu 

[00 18] 
[ISC2] 

[0019] Z<D£ o {,ZLX±.ffigntTWS>^k 

y&mmt&z t t^mt^t, . 

[00 20] 

1 1 . Bfflft-f-I B 2 11, Cfflft-f-Ic 3 1 1 . tJ «fc 
t>\ DffifI#I D 4 1111 jma-^ijiyn-/ 

[002 1 3 (ylRlf, H7fc:4JVvt, A»l 0 1 , BP 
20 1, CS301. DS4 0 ltf>+*JCLED#*& 
^t;^>, Ap 10 1 D^4 0 1 frbmtlh 

ZoiZ (@7^EP6 0 5^r|6|) WCKptSiftTVVfc 

ftat-tfisTisj Ami oifrt><D±^±m>m. 

#\ gft-fe;PTl'4D#4 0 l*^/jN§V^«^ai73 

sns. i H9^-rj:oc Afflfi-5§-i fl 1 

1 lfcL S«M-7-fe.yh 50 03&»4>3j-7-b-y hx^-i 
13 1Stfft (8^7-fe7Ml3 0J:44. ) , * 
fc, «#»H1 2 0(±±#<^rS. iJWc. DPODffifl 
•f-Io 4 1111 P6t7-fe'yh5 00*>^7-fe7h 
X7-14 3 (^7-fe-y h»4 3 0i:3r 

£ ) . 2 0 tt/hS < 3r£ . £ cO i 5 SrttJBJi 

8W>»5!(i3tf>J: o tz&Ztii . 



[0022] 
[Ifc3] 

Ia (£>>=(X+AXa) +(Y+AYa) -siii(e) 
Ib(S)=(X)+ (Y ) -sU(0 + 90*) 

Ic(£>)=(X) + (Y ) -sin<e+180° ) 

Id (0) = |X+AXd) HY + AYd ) • sin (S + 2 7 0* ) 
fc£U AXa>0, AYa >0 AXd<0, AYd<0 

[0023] ZZX\ I ft . I B , I c . I D «#Affi«# 
111. Bfflfi#2 1 1 . Cfflff-f-3 1 1 , Dfflft-f-4 
IIS^U Xii-tilfftLA, B, C, Dfflfl-tiDa^ 
*7-fey N500, Yii2aM#JHB£#£jsrr. * 
fc. AX,13L AX„4 3 1I1 A, Dffifi^-cO^ 
7t7M7-tft^ AY S , AY D |J, A, Dfflfi* 

[0024] £££AY fl , AY D (i, 09^-fJ:9 
BffiflT^I, 2 1 lfcitfCffifeWc 3 11W 

V\ ) Affi<Dft-S|-iIi|!X7-SAY fl <iAffl 

<ofl^B(B l 2 0 1 cffl<oe#J8«3 2 o k<n&b% 

4 2 0 B fflft^-SfS 2 2 0 t <7)l|{c:^:l. . 
[0025] ST. ULtSlWL^«tdt:3te**a-^»J 

ED<7>mmt}t>%gV>&WlZ£ <0 . y h«JE(C(i 

SIHIilAXt , AY D #*K£U dii^imoiWtci 

0Affift^-i fl *jj:tfDffie#i B *qitf. zcotmbftn 

[00263 ±M^J; 3*H»££»8W-Srt:«>, 

mts htev izm^ztLXT&m^mMfi izftm*g& 

[00273 

m^mnzimco^^y^-nzitin. ?m 
m^t, mm^m?tttfo^&tiLWizmwztixm& 

m¥frb<D?mft£&i&t&imcox v h ^iemlt 
m&twttzft? «fc oizLtixv -y hmzffiz-ztiuz 

n-yx-h-ox. mm^m^-it. tuisxu y hmttt 
fo-t&msnzwmzti. Miexu -y wkHtswiev 
TxwM2tifzimm<7>5&e:*)Utt-?&A&, sm, 
cm. Dm, a' m, b - m, c m, d' s^s*t 

;l'7l/'f*fii. flfflBAP. BP, Cm, Dm, A' 
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». B' », C ». D' i<0®tWU'(*'/o^ 
9 s ffi58Sfc7)S^-fe;UTl^>f CO 3 *>APi: B 

p, BPicp, cp^dp, vmtAmvm 

mm^fl^fim^M 90- +n-360 t ( n = 0 , 
1.2, • • • ) fcSrO, A»fcA" P. BPfc 

B' P. CSfcC », DfftD' P<7>{4ffi£ 

*»-tn-m«Stf|m ■ 36 0* (m=0, 1, 2. • • 

[00 28] ttz. m&R2ffiBi(?>%frax.ya~jrtz 

•/ ^mux v •/ h m^tam i- ? •/ ? ox y -y h m<o 
[0029] mxm 3 ieeco3e^x ya-nz 

-^fcfcWC. fuKAPi:A' P. BPfcB' p, cm 

be &£VDwtbD' ma. mESX&fn&T 

[ 0 0 3 0 ] 4fc. ft^Jl4ie«0^^xy3-^(c 
Xtitf. m&l 4^tiiS^^2CiB«C03t^x>3 

HufEApi; A' P, BPfcB' P. CfftC p, £>*. 

wstD' p«, Mie^swspoMteafiOi-c-?- 
ix?nwmiz&mz&mztix^&z b znmb? 

[ 0 0 3 1 ] »*JS5lB«c7)^^x^3-r^ 
J: *Uf. »^Hl~lf*^4coMii*»lJS{cie®<03^ 

vrtfB&mmtttmmztizmijjf&vicoAV -y hmx 
h-ox. m^ntzxo -y hmi,z%i-ox?mm : ¥-i5£Tf 

&ftm?tf*ift L&tfbb i> tzWMKJjfiitzmb LXWM 

mwib^h. 

[ o o 3 2 ] *Jt . mmewsLom^^y^-^z 
£tii$. mim. i -M*3a4 coMix** i jscnacwt* 

•vrtftt&pimzmwzti&PiMttcoxv > y hmx-h^ 
x. xv ? hWLz&AsX-ttfo Lxwmzn&m&k%m 

^FiiXlf^m^iziO. mWrthxv -y vmeMWi 

mwLb^-h. 

[00 3 3] 



-mmmz. mkco&%m=F7 £Kz.x%ftm : ?-7 o 
otJ t 7vyhmm8izM*)ttift>tix\,^&zm^xit 
mk<n%¥3tv--<?y^ya-ybw\tx'hh. vat, 
m*wtibm-nmimt\r<7>mws:'mrL. mm&<ox. 

[0034] *9QffifB0)&%a¥7 0 0 COmmz-O^ 

•asmti, m2iz*mmm<r>&m : ?7 o o^mrn. 

L, Zcom<^m±ft*miiiL%:^im$:7ikLX^ 
h. »L<(4, 02O*WS±SO5{iO^-fe;H 1 
-1 S^lfJ^ft&gft-fc/l-TW API OLil 
2&B<7)5{IOg3fc-fe^2 1-2 53&»6flWE$iti»e 
■fe^TW BP2 0 1 . ifflfflSRB^Sffl^SBfrfeA^ 
1— 3 5*^«^?fLS^-fe^ri^'fCP30 1, ■& 

mmm&smemft&vA 1-4 5*»^>««$-h.*s 

^•fe;UTL--< Dp4 0 1 . 3 KS<7) 5110^-1^ 
1 6^2 0frt>ffif8.Ztl& i gft-t/lsTU4 A' P10 
2, *ffllSffi©O5fflOS3fe-fe/k2 6-3 0*»^>«BK§ 
ft.aSKfrfcA'TW B ' P2 0 2 . £{fflS±&05(I<7> 
^3fe-fe;U3 6~4 0*^8§j£$;h..g,S3frte/PT W C ' 
P3 0 2. *l!82RB^)5ffli«OS3lfrfe^4 6 — 5 0*»4> 
Wfi^ft&gft-fc/PTWD' »4 0 2£«*.T^*. 
^il^^ft-te/UTWApl 0 1 , BP20 1, CP 
30 1, DP40 1, A' P102. B' P202, 
C P3 0 2, D' p4 0 2<0#^frte;Mi, <£*t-?ft 

[ 0 0 3 5 ] 2o<^3fc-fe/UD 1 

1 ( = P) li. X'Jv bP3«5c7)^iilfflh9 y^5a{C 

t, B8»^-*2o<o«*-fc;Ha&ifflaitf-yf-pfci-4 

i:. 1«P. ggg|6 2«0. 2 5P,Sgg|6 3(± 

0. 5Pc7)8E^|i:^^>„ 

[0036] zcvxoizwim.-t&zbX'. mmmhy y 
rcoxvvh m<o i mm t- >y nprnsm 3 6 0 • ^mjsb 
-rsjajwe-^Tfto. APtBPtcoeffiUJi. (90 

+ «X36 0) * APt CP i:£7)fiffi||(i. (18 
0 + /3X3 60) • (£, APfcDPi:tfOfifffi||(i: x (2 
70 + rx360)- ^^iim^rS. -Cite:, «. 
/3 . r <±3fi S^rffiBOSaRT* § . *£EltiBflRTt* « = 
& = r = 0bLttO>, ApfcBPi:cofiffill(±9 0- 
T*S>0. APtCPtC0tiffiJI{±l 8 0* "CfeO, ap 
^DPi:c7)ffiffill(i2 7 0° "C*&. 

[0037] A' Pfc B ' PfcOfirfflHti. 

(90 + a' X360) ' (C. A' PfcC P^Ofiffi 
Hii, (180+0' X360) * (C, A' PtD' P 
hOfifflUfi- (270 + r' X360)' lc*tL?ti 

*h. zzt,z. a - , /s- , r' tm%%&m.?>msix' 

bh.*mWSmX'tea- =&• =r' =0b Ltt 

y>. a' stB' mb<7)imm±9o° x-h*). a' p 
be mbcoimmn so- x-$>k>. a- p^d- p 
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i:O{iffiH{±2 7 0° X'foh. 

[0038] 02^»J«±SOASf 101k. £rffift 

±B.<r>c P3o 2<5D{affin*n so- nsw. a 
ffio ikA' mi 02 bcoimmm^x-3 6 0- 
k&o. &m=pfrt>&t>tLi>A&i o i&x/a' mi 

BS2 0 1WB' 820 2. C83 0 1 RTfC ' 83 
02, D14 0 1WD' n4 0 2i>*tl?tim&.mcr> 

[00391 13c. i&mfm<Mt%±ju7i"f Am 

10 1. BP 2 0 1 , CS3 0 1 , D14 0 1, A' 8 
102, B' 82 0 2, C 83 0 2, D" 84 0 2*> 

AS101, BS201, C8301, D8401, 
A' 8102, B ' 8202, C 8302. D' 84 

o 2co^y- Hffluc«B(v ce )*^j8R$nr*j o . s£^' 

-fTX^kSroT^S. 

[0040] API 0 lUXX/A' mi 02<n>7J—Y 

m^mM^mmma 1 o 3*5 «ttfc puiooo^ 

ffiiftl 0 3«0flWW;i\ ^J/FCaSttSft-TV'*. 
IHIWC. B82 0 lfcitfB' P2 0 2^«cS®E^m 
JBffitJt2 0 3{C«lBS*U CH3 0 1 tiXlfC ' S30 

2tfm%LW^mmmL3 0 3K««3*i s D84 0 1 
xvd ' P4 0 2 ^'«gpi«ffi^fflS6i4 0 3 izmm 

&h.TV)ft. ZtlhliAmi 0 lfcitfA' 810 2k 

[004 1] R»vc, MS^Cn— ^'jxyn-^oBrf^ 
Ko^TKBtr*. HI (a) , (b) tc^-TJ: 5 fcL 
E D 6 j^^SfifcMBSt**** 'J 7hP3K5 O^tbffl 
b 7 y 9 5 a<DX U >y h £j§i§ LT***?^ 0 0 C^J 

[004 2] «tf.fct\ f22£i>WCB82 0 1 , D* 8 
40 2, CS301, A' S10 2<7NJBtt>*fc:LED 
****^*ki*, API 0 li3j:O'B82 0 Uz^ri 
%A' mi 0 2HXX/B' 82 0 2*>£>fSfc.l> (02«O 

>%3t*z)VAmi 0 l*iJ:U f B82 0 i*^^v^ms£ 
#\ SaC-k^A' 810 2*3^1/3' 82 0 2#^/h§ 

[0043] ftW&W^ct ? (C583t-t/l^r P 

-TA8101, B8201, C130 1, D8401, 
A' 8102, B' 82 02, C 83 02. D' 84 

o 2frt,teMmTim4tz7*-r£o%m^ziiijj'tz>. 

H4fc*^«fcdtC Afflft^-Ifl 1 1 lfcit/BfBfi^fl 
B 2 1 111 mm*7-t y h 5 00K$*>t^7-fe7 
hx5-*<Wi££t (S*7t7hil3U4 
6. ) . a*oAffl<ae^fiiHl 2 l*$J:tfBffl*XS-§# 
«2 2 Ui*£<$r4. A" *H3#I A . 122 



*5«fctfB' fflff-tlB- 2 2 211 Sf7T7t7h50 
0*»^3j-7-fe-y f-X7-;»<7>-fix£±t (*g7f7-k y h 
41 3 2k&l>) , *'OA' ffl<0O#S«l 2 2i3ilA' 
B • ffitOfiWR 2 2 2 < . ZtHm<r>m& 
4T'Si§il&. 

[0044] 

[&4] 

I a (O) =[X+AXa| +(Y I-AYa ) -sin(0) 
1b (O) = (X+AXb) +|Y+AYb ) -siMS + SO 0 ) 
lc-(OI=(X)+ (Y ) -sinte + l 80° ) 

Id-(0)=(X)+ (Y ) -sio(e + 2 7 0- ) 

lc (0)=(X)+ (Y ) •sia(6 + 180" ] 

Id (0)=(X)+ IY ) -slnCe + aTO" ) 

Ia- (S) = (X+AXa) + (Y+AYa-) -sin(e) 
Ib- <0)=(X+AXb > HY+AY.'I -sin(0+ 9 0*) 
fcfiU AXa>0, AXb>0, AYa>0, AYb >o, 
AXa<0, AXb-<0. AYa-<0, AYb-<0, 

[0045] Z<7>8&ll4i>>t>l>Wt>lF%£ : DlZ > ^3fe-fe 
A-TW A81 0 KOtHijAitSm^l 1 1 1 A' 810 
2<7)ftj}A' ffift^l 1 2£¥%ffrf 4tAfflO*7t 

{c. Affi^fi-^*iiisi^iiAY fl tsxvA' mcom^mm 

{iS3K-fe;PT^-f B82 0 loai73Afflft-§-2 Ilk 
B' 82 0 2Offi7JB' fflfI-Sf-2 1 2T't|5l«7:'S)S. 
[0046] icoid^^-bv h«Ef£H*5J:tffi-^ 

1 0 1 otBTi k A ' 810 2 (DttiTJ k #*fli!j»:Sii/s» 
fc N CPU 1 OOO^tti^ili. PI#t:B82 0 i<r> 
ffiTlkB- 82 0 2^)ffi7Jk^ C83 0 1^ai7lk 
C 83 0 2OtB7Jk^\ feir/. D84 0 1^ffi7Jk 
D' 84 0 2Oili7Jk* i jDa!:$ix/i^*>tcCPUl 00 

o^aiTi^tii.. 

[0047] dtfoi 3 & s p«(ritt&9icj: i5 c^-r 
tix^<o^^4mco9o° m-mmcoih^m^nh 

ItAmS. itt^T^IBHStUtAfflm^l 1 
3, Bfflfg-^2 13, Cfflff3 13, feitXDfflfi-t 
4 1311 ■Zti-?ftMmt$£XS*y-bv h Lfc 
tcOk'S:?.. 

[0048] =5rfc. *BJ*ffl*-Cti. B82 01, D ' 8 
4 0 2, C830 1. A' S10 2^*l:LEDtfJ, 
S^S i;^ A81 0 1£J:*/B82 0 1 
A' 81 0 2HXT/B' m2 0 2frt>MtlZ>£?l,Z-ttl 

um^-mtz tvxi>. Mzmw Ltznt nm&mtt. 
ftmtm^x. >y hmmRi^mmmm^^iit^ 



[0049] ^tfoi-sccpuiooo izM^mtvm 

S*lfcAffl«^I A N Bffifl-§-I B . Cffifi^-I c , 4fc 

& . ^mmmiz x o ft «<7)?sv >±gmi-si- t , i costs 

[ 0 0 5 0 ] Srfe » *WBWB'C1±. Sft-fe/UTW A 
8P10UA' P102k#, B»20UB' P20 
2ifr\ CP3 0 1£C" P3 0 2i:#. DP4 0 1 fc 
D' S4 0 2ii«. i3tSti?fc, S3fc*?7 0 0 
<0iW»-C«gtt$*l.TV^t><0 > C'*4* t , Sft3g^7 0 0 

[0051] Jilt. *H*S^SS«3fe^a-^ 'Jxyn 
-?iZC P U 1 0 0 0 **±<iMS^i:T{ae#**iiJ U 

£*ti&-t&1S?r$:tl&l-t&Z.bifiV&&. CPU 
1 0 0 Ott, ±ffi^*fc«Tffi^SrJSiafc:tB*-f-«. 

[0 0 5 2] 4*:. UttcL&v^O^ CPU1 000 
#A/DISft»£iTOL*^J:5$tfia'C&-j-C<>« C 
pu l o 0 OtOrngtay^lz-^JAif, Bp, c 

s , d mmizzti^timm l xnm-th ittt^s, 

nyAV- ^<0*i«iia8W)C PU 10 0 OOSSRfcJC 

[ o o 5 3 ] =5rfc . *mtmmx~itft&3av- 9 u^y 

a-yiz^XWlWLt:. LfrLWh. #«HHtt#5P 

ztiuti-tz x o iz Ltziem -rx.>a-y[zhmm 
t%ytm?z~mzmwnzmiiii$z-&mzit&&x' 

[00 54] 

yzm&i-zzttfX'Zz. 



!(7) 00 1-3 30478 (P200 1-330478A) 
[HI ] *%BHc7)^^<7)^^a-^Uxy3-r 

CH2] xmieomsBmvx&tt-fv^yzi-iy 
co&xm^Fcoffifmxfc h . 
[H3] *mi<nmi5B&<W(&tt-?oz.y3-r 

<D%ft-t/UTU-(<7)Affi, BP, CP, Dp, A' P, 

b' p. c* p, d- Pfeii/^^a^oigss^ 

0T&&. 

[04 ] #f^2Qt0BJtt*»fc^O-- * 'Jxya-/ 

nymsm^x-foz. 

[05] *minnm&m<7)X&&v-?v^y3-y 
<ryg$i*.ivT\s4 <o&m<7)iiij)zm^ti¥&>it<Dmziii 
-h ? w:*^7tD -rms.m^x'h h . 
[H6] t**£7)^^D-^ v^y^-mmmmx-h 



[07] t&feOft^a- 








[08] fi!*tf>3£3*5£a- 




WOAP, BSfeJ:t/-?-OilfflgPp a B cO[lIISa^0T'$> 


£. 




[09] ftjjwye^o- 


uxyn— PUfclX 


0 & & it* !9<0T-^a mEm^rX'fo h . 






1 


j^ya—y-tr—x 


2 




3 


<TVy? 


4 




5 




5a 




6 


LED 


700 




8 




1 0 1 


ft/t^n^Tu-t as 


20 1 


&3&z)VTV4 BS¥ 


30 1 




4 0 1 




1 02 


A' 


p 

202 


3tSk*ft'TU4 B' 


P 




302 




P 




4 0 2 


^-feyuru-^D' 


P 

1 1 — 1 5 


«3tfeyP (AS) 


2 1 — 2 5 


S*-fe;i/ <Bf¥) 


3 1—3 5 


S3K4r;P (CP) 


4 1—4 5 


g**^ (DP) 


1 6 — 2 0 


«*-b/P (A' P) 
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9 a ^ n 








— ' \s *-± \J 


jZ-JVj, ^— >v \ ^ xnr I 


1 2 1 

X ^ X 






^-Vr-t^ )V ( D ' M ) 

JZ-JU \ IJt/ 


9 9 1 




D 1 


T_/P / |Hjv/ > l/ciJ^J t_ V V 


19 9 




P 




9 9 9 




D Z. 




1^1 

J. 3 JL 


<7t-~7-h»- »v K T ^7 •& 




asm ( — n rp) 


1^9 


, v k -r ^> -ff- 






^ n n 


ZE^^ /^ / I s 3L 


1 n n n 
1 u u u 


p p 1 1 


11^ 


^ZittVl^jbn fm 4o ■/-> a 


iii 
111 








2 1 1 




2 13 




3 1 1 








4 1 1 




3 13 




1 1 2 


A' fflft-f- 


fflff ^" 




2 1 2 




4 13 




3 1 2 









[El] [H4] 
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_ - 



401:£3te*;w;ri/>f d# 



3* 



Il~lfi:A»0ftfrfc Ar 
21-25:B#0£#.fe/i, 
31-38:C««>5Wfc-bA, 

26-30:3* stoftje-IrA' 
38-40: C StoSfcft-feyv 
46-50: D' #4>gtt-fe;p 



©Hffltr-yf-p 
0. 25P) 
0. 5P> 



61:-b*Hi 




[03] 



r 7D0 SflJR^ 




103— 




1000 CPU 



30!:§tt£^:PWC» 



402:S#3-*:TWD , 1 



103 

203 



403 



(SO) )0 1-3 30478 (P200 1-330478A) 



[05] 




[06] [08] 




(til) )01-330478 (P200 1-33047 8A) 



[07] 



7 StfjR^ 



605 602 



21 -26:3*5* /I, 



61:-fe;U 



HO 

1: 



0. 25P) 
0. 5P) 




[09] 




(72)f|HM JltK F?~-A(##) 2F103 BA07 BA31 BA37 CA02 DA02 

W^J(|»Jl|^"rt?Jf|^Eaia^fBa 1 * 1 DA13 EA02 EA12 EA24 EB06 

m±mm%J$lk#.ft EB16 EB33 ED06 ED27 FA11 

(72)^0J# m GA02 GA06 
m^«K/h£#7ft W2 -24-16 



